 3  5 
of the 48 tissues that did not have an intuitive biological explanation. These genes are 1 0 5 highly-expressed and pancreas acinar-cell specific 19 . To identify other highly expressed 1 0 6 tissue-enriched genes appearing variably in other samples, we cross-referenced a list of 1 0 7 tissue-enriched proteins generated by the Human Protein Atlas (HPA) to the GTEx 1 0 8 transcripts per million (TPM) data (Table 1) 20, 21 . We noted 18 genes from seven tissues 1 0 9
including two esophagus genes KRT13 and KRT4 that are highly expressed in their 1 1 0 native tissue and identified as variable in five or more other unrelated tissues ( Fig. 1a , 1 1 1 Supplementary Fig. 1 ). Independent study samples were taken from RNA-seq experiments of the 2 nd highest GTEx tissue and were not co-sequenced with the highest expressed GTEx tissue. Contamination normalized score values for non-pancreas tissue samples (N=11,366) with >100 reads were sequenced within 4 days of a known sequenced pancreas. The RNA-Seq appear to have originated from GTEX2 esophagus mucosa tissue. By DNA 1 3 0 and RNA of the appropriate tissue source of KRT4, sample GTEX1 is homozygous for process (for which date information is lacking in GTEx) as a potential source for 1 7 2 contamination, as it is temporally related, but not identical, to sequencing date. With this understanding of the temporal importance of sequencing date to gene 1 7 4 expression, we then revisited the four genes making up the pancreas normalized score 1 7 5
gene cluster. For all tissues, median normalized scores were higher on pancreas 1 7 6 sequencing dates, and the division between the 26 tissues with clustering vs. the 21 1 7 7
without was a result of the high threshold for TPM we set at the VST step of our pipeline 1 7 8
( Supplementary Figure 2 ). Genetic polymorphisms confirm contamination is derived from other samples 1 8 0
To prove that pancreas/esophagus transcripts were contaminating from other G  T  E  X  -1  0   C  L  P  S   r  s  3  7  4  8  0  5  0  T  /  C  8  0  ,  0  1  9  4  7  %  C  A  r  t  e  r  y  1  ,  1  1  7  9 9 % 2 4 0 correction impacted eQTL analysis in the GTEx program. lessen the inflated effect of low expressing genes on correlations.
4 5 0
Identification of highly variable genes and clusters
4 5 1
All analyses were completed in R version 3.6.1. In each tissue, a threshold of a 4 5 2 >4 variance of variance stabilizing transformed normalized read counts was used as our 4 5 3 cut off for highly variable transcripts. These genes were then clustered using hierarchal 4 5 4
clustering on a distance generated by 1 -Kendall's rank-correlation coefficient. A tau 4 5 5
critical value was calculated based on the number of samples and genes expressed. The correlation-based dendrogram was cut to produce gene clusters with average 4 5 7
within cluster correlation of at least the tau critical value. Normalized expression scores allow one to summarize the expression of a gene genes KRT4 and KRT13 in a given tissue. All normalized scores were calculated 4 7 0
independently for each tissue, to account for tissue-specific between-sample variation in 4 7 1 the expression of these genes. Linear models were used to find associations between nucleic acid isolation or 4 7 4 sequencing on the same day as a potential contaminating tissue (source of gene 4 7 5 expression). These analyses were completed in R version 3.6.1 using the lmer function sequencing day" and "pancreas nucleic acid isolation day" were coded binarily as
True/False based on whether a given non-pancreas sample was sequenced or said sample:
Linear mixed model analysis for esophagus gene contamination 4 9 0
We repeated the above analysis with the esophagus mucosa, coding shared as covariates along with subject IDs as a random effect on the esophagus 4 9 6 contamination score. Base pair incongruency analysis FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE   FALSE   TRUE GTEx -Adipose METSIM -Adipose Supplementary Figure 3 . A scatterplot comparison of different contaminating genes between the GTEx adipose tissues (n = 797) and the adipose tissues harvested in the METSIM study (n = 434). We compared CPA1 vs PRSS1, KRT13 vs KRT4, PGC vs LIPF, and MYBPC1 vs CKM as each of those gene pairs are highly expressed together in a contaminating tissue type. In GTEx the expression is consistently higher and has a stronger positive correlation compared to the METSIM study for three of those pairs Because skeletal muscle can be captured in adipose harvesting, MYBPC1 and CKM also showed strong correlation in METSIM as a result of a direct contamination. 
